alcohol oxidase (AAO)) were measured during the cultivation of six commercial 28 Pleurotus sp. strains on MMP media, on cereal grains (spawn) and on straw substrates 29 (the three commonly utilized cultivation steps to obtain fruiting bodies) supplemented 30 with several concentrations of autoclaved (OMW) or gamma-irradiated (iOMW) olive 31 mill waste. Results indicated that all the strains were able to grow on MMP media and 32 spawn containing up to 30% OMW and iOMW and on straw substrates mixed with 50% 33 OMW. None of the strains showed AAO activity and there was not a single strain which 34 showed the highest laccases and peroxidases activities, independently of the utilized 35 substrate. Pleurotus mycelia adjusted their enzymatic mechanisms depending on their 36 variety, type of substrate, concentration of OMW or iOMW added. OMW was a better 37 supplement to use than iOMW because OMW induced higher exo-enzymes activities. oil production system is followed (using a three-phase centrifugation process). 50 Nowadays, the modern olive oil factories produce more OMW than OMWW, thus, colonize the substrate and is able to initiate the fruiting bodies production. Each step 66 involves a different substrate to be colonized indicating that the mycelium has to adapt 67 and re-adapt their metabolic pathways in order to grow on them. Oyster mushrooms 68 have the interesting ability of producing and secreting specific lignolytic enzymes to the 69 surrounding environment enabling them to use a wide range of substrates (including 70 OMW supplemented substrates) as source of nutrients and energy necessary for the 71 fruiting bodies production. Thus in principle, the mushrooms strains which are able to 72 produce larger quantities of these enzymes might be better suited to colonize the 73 substrates and to produce higher fruiting bodies yields. Moreover, perhaps, their need 74 or/and time to adapt their enzymatic mechanisms from lab medium to spawn and from 75 spawn to substrate could be reduced if OMW would have been added from the first 76 cultivation steps accelerating the substrate colonization, increasing the enzyme 77 production and the mushroom yields. Thus, in this work, cultivation medium, spawn 78 and substrates were supplemented with OMW to investigate the effect of this residue on 79 the mycelial growth and on the lignolytic enzyme production using six different 80 Pleurotus strains. Particularly, laccases, peroxidases and aryl-alcohol oxidases (Ander 81 and Marzullo 1997) that have been usually pointed as the enzymes mainly responsible 82 for the degradation of lignocellulosic residues such as OMW. 83 The use of γ-irradiation of lignin-containing substrates was an approach previously The levels of extracellular laccases seemed to increase with the OMW concentration 241 added for the P. pulmonarius varieties (Fig. 1b) The levels of extracellular peroxidases were increasing with increasing OMW 260 concentrations and the effect was observed in all the analyzed strains (Fig. 2b) . with increasing OMW concentration during their cultivation in medium such as i.e. P.
277
pulmonarius P-17 and 2204 showed a similar increasing laccase profile when they were 278 grown on spawn supplemented with OMW and iOMW (Fig. 3a) . Similarly P. ostreatus 279 1111, one of the strains which showed high peroxidase levels on OMW and iOMW 280 containing media presented the highest levels of all the analyzed strains when they were 281 cultivated on wheat grains supplemented with the same supplements (Fig. 3b) . 282 However, in this case, the strain showed higher peroxidase activity in control spawn 283 than in the supplemented samples. The rest of the analyzed strains also showed POD 284 activities but lower values and independent of the OMW or iOMW concentration added.
285
The effect of 15% OMW supplementation was also tested using a large scale 286 spawning procedure. Similarly, ligninolytic enzymes activities were recorded during the 287 13 28 incubation days necessary for the complete grain colonization. On average, the 288 laccase activities, detected on control spawns, were lower than on spawn including 15% 289 OMW during the complete cultivation time but, the levels were strain dependent ( Fig.   290 4). Pleurotus pulmonarius 2204 showed the highest laccase activity of all the analyzed 291 strains on control spawn showing a peak of activity after 21 days (Fig. 4a) . However, P.
292
pulmonarius P-17 was the strain which showed the highest activity on OMW 293 supplemented spawn (Fig. 4b ) peaking also after 21 days. In fact, except for P.
294
pulmonarius 2204, all the strains grown on supplemented spawn showed a maximum of 295 laccase activity at approx 21 days.
296
The values of the total peroxidase activities during spawning on control grains showed 297 higher differences than laccase activities from strain to strain (Fig. 5a ). showed a high peak after 14 days but it was due to the high MnP levels since the levels 304 of MiP activity were always very low. However, the total peroxidase activity of P.
305
ostreatus 2191 was very high after 28 incubation days and it was mostly due to the 306 presence of MiP.
307
When the grains were supplemented with OMW the total peroxidase activity profiles 308 became more similar within the studied strains. Some strains showed a low peroxidase 309 level through the complete incubation time (P. pulmonarius 2204 and P ostreatus 2191) 310 and the rest showed a pronounced increase almost at the end of the incubation time (Fig.   311 5b). However, the type of peroxidases involved in the observed activities was strain 312 dependent. The activity peak observed after 14 incubation days observed for P.
313
ostreatus 2171 was produced mostly by MiP while the peak after 28 days of P.
314
pulmonarius P-17 was due to MnP. P. ostreatus K-15 showed a small activity peak after 315 14 days due to its MnP while after 28 days the higher activity peak was due to MiP. POD maximum after 20 days and P. ostreatus 1111 and K-15 after 25 days (Fig. 7a) .
332
On wheat straw supplemented with OMW, all cultivated strains showed more POD 333 activities than on control substrates (Fig. 7b) The induction of lignolytic exo-enzymes by OMW supplementation was also 369 observed when the Pleurotus mycelia were grown on rye grains to produce the spawn, 370 but it was only remarkable on the laccase activities measured on P. pulmonarius strains. confirmed this hypothesis since a maximum of laccase activity was found during only a 384 few days (depending on the strain and depending on whether it was cultivated using a 385 standard formulation as control or supplemented with OMW) followed by an increase in 386 peroxidase activities a few days later.
387
All selected strains showed higher laccase activity peaks on spawn supplemented with 388 OMW than on control. On the contrary, the peroxidase activities were higher on control 389 than on OMW supplemented spawn and depending on the strains some produced more 
